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(54) FLOW RATE CONTROL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flow rate control system 
which properly control a flow rate according to the load state of an 
operation part. 

SOLUTION: In the flow passage 2 from a hydraulic pressure source 
1 to the operation part 3 f a proportional control valve 42, a first 
pressure detecting means 43, a differential pressure generation 
part 44, and a second pressure detecting means 45 are arranged in 
order and an electronic circuit 41 is also added which detects the 
flow rate Q according to their detected pressure values P1 and P2 
and controls the proportional control valve 42, so that the flow 
rate Q is determined according to the pressure P2. Thus, flow rate 
characteristics can optionally be set through the processing of the 
electronic circuit and the pressure detecting means needed for 
that are used to reflect the load state of the operation part, so the' 
target flow rate control system is easily actualized. Further, control 
is so performed that the flow rate Q is made constant as the 
pressure P2 exceeds a pressure value B and decreased as the 
pressure drops below the pressure value B, this system is made 
suitable for the hydraulic pressure driving of a chemical pump, etc. 
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[8?&¥g] $EiS 1 fr&ftWW3'\©»EB2fc:Jf LT 
MtcttflllMWM 2 fcg 1 E*&tB3M84 3 tmE%£. 
SI54 4 t^2E^^W*S4 SitflBlg^tlS^i:*, 
Ks *tl-6©*fflE*P 1 , P2fcS^TS(E«QO«i 
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WOittWWs/^rAjyiBflEfcllSlsns.. E£ 
P 2#E;(jffiB£±ig3^MQ%-£fcLTlHl3£GI 
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fflKBy W# i: ft l BMJlttl^a t SEfg£g|3 1 ft 2 E*«i 

Bfe(*tt*nTV^T, MEift«tfMEft2E^&timS 
[HM2] «BB*?lHl»fcl\ BtI2ft2E*^m^g© 

6 nfcJtP*ifflI# fc , ^OT^flOTItuEMc/Hf L 
Tl&tf 5 tifcMEfg^gp i: » HOStiOmtHf t MEME 
«£aifc0|IBTttE8BSrt0Ea*iM* t t&lc^vm 
lfctaEfroil^fibfcfcfrdft lE**m*«i:, WE 
SE?§£$ tMEfflM i: OWT-fijEgStSS ft <DE*j£$J 
3 i: t> fctoft 2 ^fflE^jcDfi^tJB^ t fi= 5 ft 2 E*J 
SttH^Sfc, MIEft 1 ttfflEafcitftQEft 2|ft£HE2» 

TmifE*iJ^l^^^fi)t-r5fc^btii8Eft2^mE**' 5 Pif 
3t©Wl«±ia5 Mf B«t» A^— ^tc ^: K) MEft 2 J£fcB 
E^tffijEPsBffi^TIslS i: ^tucfflfl* LTfuEgMt® 
M-f 5 «t 3 tc Ms E»ft*§©l*l § HIES t % 

»-r«Jt«y»E#i: % HS^RiaSllWfSJtfflltSEO^i: 
©fatlfr-£T?fc5 C tZftWLttZmMm 1 Tibial* 

3H3ofirnA^fcB«snfc8MW(iffli^xT-Ao 

**RrS#JWt « 1 1 1 KTgSMOE^^Ttf SlRltO 
MMBJlTUfflEKOIItf- h ttuETMOJtf- h 
afflS#*tf«E#fc, ±»*- h fcTiMW- h 
k. & y$&\<DM *) (BB^ — h b TfflE±8ft«#- h 
£ ffiETSMI h 1 ®MftV>rXlHlirr 5 i: t fc ffi 

■a- « then 3 t of5rn*>-^T-fe 5 c t t -r s 
if*® i nmrnxm 3 ©ranfrfcEfc£nfc»»waf 

»««nfctOT** C 1 71S» 

JRW 5 OWlfrfcEKSttfciftflfclWS'X-r A. 
C»*«7] MESE^gptf, MEftttlcttUIS-s 

<Difftt0JfflJ->X'rA <> 



(2) #M 2 0 0 2 - 1 4 9 2 4 2 
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CO 0 0 1 ] 

DWI©IW"*fiHff5Hff] c<OREU±, KEBfr&ftlb 
[0 0 0 2] 

[fl£*©ttS5] ttE^OEfcffittKo^TSMfc 

^)llSbT^£DrftE»^fT3^^, ff!ll!)gi50ft?gf#;ffi 
UTSMHB»*ftff c i: t^5 0 

[0 0 0 3] 

carina b«t 3 t"r*B«i] LfrL&tfe>, ^- # 

-So c©^BJ§ti, ii<DJ:3ftSfi^»)*-r'5fc46tft? 
[0 0 0 4] 

M*s?j*-r5fc46o^®] c©<taft^M^»^-r 

[0 0 0 5] [ft 1 ©»i*^8] ft i <DB&^®<Dmm 

Mi->xfAtt, ttis^fflois^js i KEisoa< , 

(BfimfttD&mfi?) «ESUp6 CttEE**** 
8fiBfc»LTKSf«:ltffl|IH»#i:ft 1 E^^ffi^lStME 

n^D^mmti crft^-eMEft 1 ff**a*sa»6© 

ft 1 ^ttiE^t3«ttffjijEft 2E**tt¥®^6©ft 2^ 
^0 ffiE*) tcSo'^T (lMSBatl&rttJBtJ-SEAJBEftKo 

IffEMS^WEft 2 E*^iii?a(D^ffiE^(cjSCTS 

[0006] C<D«fc5ftftl <0«P8^a©«[«ifiyfflI5/X 
xAtfeoT«> ftl, ft2^tBE*^6MEfl^C 
*5tt3ME#*3:^ COgEfcSEfS^WOlttti:^ 
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[0 0 0 7] Cft£J:»K «?®K©8UIrtS*a:iBS 
BBfiSftTI^T, S2ftfflErtfcttflFl&a!0&ffitt«8# 

ftV-Umt % c t -pfB^t, fMittoftffittftOKfl: 
*K fe*«t»*S • jg£f 5 J: 3 ftfflttWr x. %£tt 

[0008] mz vm&^m m 2 ©ss^aoaa 

SMJ/XrAti, HiBS»©tt#82fcK»Din<, ± 

^0g§©$iJ»tcS^#, aj^2E*tftffl#&©fcHiE 
AffBiJEOlltiBSt, strIHi5St«^r— ^tc u (W 
IBB2E^«|ffl^©(D^tHE*^f5fBB8fll^) 

[0 00 9] fcSVHi, fUK31S0eiDai^93(ceK(Oja 
ft*W*Tfl»r*) fHbflSlcSS (fuSBE*l7£ftMii& 

afffliTfweaEBte^j* ltrw- e nfcSEis^gp . to 

EJt^JSiJ^tfjISME^asitCDSBTSiJIBgftSSrt (K 
fittS«WHE*«ft:) OE**iW« i: £ 1 tc^ODig l ft 

E7J$ft) ©E££»J3fc£fcK:*©3t2&tilE±i<D{B 
9ffl*feff3*2E*tteH#ai:» MIBS 1 ^tilE^te 

»ffl^?:4fiSc-r 5 fcK LANES 2 «tHE*Jb*3r5£©H 

MEM[«TB« t *mcMff LTt8gB«mfcte«1- 5 
<fc 3 fcttEM&Hi90)rt § tt^HSg t*mz.tc 

[0 0 10] C©J;$*£2©Wtt^a©im»6IW5'* 
^AfcfcoTti, ±IB^2«P^#©KOI/^T±iz6LfcC 

ft«iajo^E!fesiifeLfcffi2ifttbff**<mso 
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51:, *OE*fiTKB#l/T8f[«tfi«?«6ns. 
[0 0 1 1] *5*;l/#y7fcttE*-**a*SLfctt 
»»*»EKTeHb1-*J:3*»*t, ffi*aJTWft«[ 

# & < & o t t y 5 i)b#y 7iffi& • nsmw* LIE 
d> j c-n^ftfflE-rft*>-6S2tttaE*Ks»*n, c 

ftKJ&LT, J*E*-*K#l&£n*Ea«{*<DfllE*fe 

TfiS Lfc«*ft t> jb^frt>n«. 
[0 0 12] ctUcJ:!), ^5*;I/#vro«Effi»a: 

»©fflllrt§£*5a;l/#>7^0l$ttfc#fcLT^ 

ntr, vy§o»EJBiiiuc»a[ftiiit«i&jsps/ 

20 [0 0 1 3] 

[0014] [gi <D^mmm] ^mmm 1 osHfis 
t, T«t«ioE**TOawr § tt«!i«E^affl sn 

9U^£HE*K:S^ < «?[ElS§<D7-f- F^-y 
TfB*3^-pWSSKffA««:4:i:a«. Zoloft 

[0015] [S§ 2 c0^ffi<D»i§] *fgH^OSI 2 (DUffi 

40 tt#90SMSI»s/X7 L i»T*t3T, tulBitWl»# 

h LTT^fiSKDETJ^Rl^W-r 5 4: t fe tT 
StffltDEti^Ttf 5 IrI * ©MSSKWTttt5fBS 5 W^- 

50 v tmzTmmx- h tzmmz^zttm 3 xmmm 
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[0 0 16] C©i§£\ ^«tf^$SH(DTISfc&SJ; 

[0017] [S3 ©UttOJB®] #fgHJ3<Dfl 3 ©HfiS 

tHRSSJO»**6fc:E*OSP<, ±i£LfdS? /o 

sbWBSnTV5> i:^5t>©T?*3„ COSSBBOSSa 

£^*SC£tfRTt6T-;&£o c tLtc ct t> . !§Efg£gtfO 
WtlcBW*WI«li< -Tfc»©B»B*tf*fcfT*.a 

[ooi8] ts 4 (Dnmomm} ^mmm a <omm 20 

[0019] cck^aptt^gwsQfijejSTjafig^n 
BffliT*-*. 01,02 fc^LfcSf 1 HfiSWis ±abfc 

an. %2mmmtminMBmt (gwm&su" 

4) **8(kLfttO?*!), B3fC;j*Lfc£2&ffi0t| 
bft»3*St«tt, ±SEUfc»l. fg2(§?&#l?S££i2 

mmmmt m§w&si~3, 5) fc^ntufct© 

T'^Lfco $fc> faEt-£frP>£y*'\©M9 5-l'>' 
[0 0 2 0] 

is; 1 mun *^o»ss»j®->x-rA©s 1 mmm 

So milt, ZffMmZffiU J:9S<*«40! 



(112 0 0 2- 1 4 9 2 4 2 

»Eiienff©iaBH-ea5 0, (b) #ftm#tt**-fE 

[0 0 2 1] COiffiffli&Jfflli'Xf-Afc^ g-f&fc (HI 

(a) w % ?$es 1 5 3 ^mmm <DEt>m 

T'^Os Z<DtzMc, «E«l**6J£tfTfMBi«3lc5 

h4 0Aiitentt^o -r&tos, i5ita$ij»ax<y h 

NRKs Jt«*J»#4 2^#gf«*n, SflEAfctti 

?©4 3ffgERnj&teStt*n, am»4W4 4ws 
^8c^n, H2E*ttta#S4 s^SERijsitstt^n 
s 0 regie 4 ltKw-sn, cna, itmrn 

W&4 2 tSlE*^ttl¥K4 3 tS2E^t±i#S4 

[0 0 2 2] <:o«kaftEB J fSa«sff»c«fc»), » IE* 
&ffi#g4 3fcTttflMfP#4 2 tMEf§4gP4 4 £<D 

Wtt*T*«E*P 1 (SlfcWE*) *W1h1K4 1 
Kfi^jMttJSnSfcfcfcK, fg2E7J&ttt?f£4 5tCT 
SE%£g|3 4 4 £{1*353 fc©MK:fcttSSfE(&2rt0E 

*ffi»©E73tffl?.n, zvmuimm-e&zEtiP 2 

(S2ttWE*) fe«?08S4 ltefl»a&HiSn*J:$ 
fcfcoTVSo Sfc, *tl6©E*Pl. P2^«?|H| 
SS4 HcA*^n, ^cDtt^HISS 4 lt«lJ:Bi^« 
*<fTt>nT, E*P1. P2tSr5#«tB2rt©8S«Q 

JtM»JSP#4 2fc«-r«sa«iHi€s*«sfe«sn, com 
mm^ s ^tbfl»js!i»# 4 2 icmm ^ns i 5 1 4 ^ 

Q fcwr S ^fflm'n vctlzZK), E*P2 

coE^fitB (Hfi) z±®zt%imQtf-i£<DmmA 

K4t), E*P 2^E*<lB^TIslS^ ; ?-mciai^LT 
Si«Q«.ffi«-r«J;5K4oTV^5 (HI (b) # 
B8) o 

[0 0 2 3] tffifit (02 (a) W . mm 

m&rn 1 TO^-^^a&a^-PKS&snsfflE 
7#^t{<fKsns 0 ens, 7^'j^->3>tio 

[0 0 2 4] flW3IC& AM-hAW2(c8S 
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[0025] iteusmPM 2ta±> mz-immttmmm 
jwnwBiisn*. -rftbs, ««itw*E#tt, 

•EAWnyhffAtu *tii:, IHfliff«SK:ff 
tefctflflt 3tt$5<Djf ^ i: ©ft K> J: 
TV*. ME?i£g|S4 4K«\ fiffiaBBJeRO^ffll/^S 

[0 0 2 6] Ml. S2E*tta^g4 3, 4 5tl4, 
tf> EfcPl. P20ffl#a**RTfi6i:-r*fei6fc, E 

>^tffl*ii$nru>SOAW$LV>„ «?®gg4 1 

b LTsaarts*<7a ^ a ic ths«k£«> e. n 

3<k3£ftoTV5o 

[0 0 2 7] -r^fc-e, v^a^n-fe-y+f^ 1 btt, 

1 amt^m.mmh, e*mb, anfEtic^ 

AfttStfcfcK, E*P1, P 2fciIS<DA/D^& 
0SS4 1 c^£ttLT5£ffift£i>VHi^McAftU 

; ene>oiitfi^^Tj:Wjffli#4 2aosii§s^ 

li mz (b) #M) , ME (P 1-P2) frSHEIS 

b <D#Kfc:jg£S-ti-3^ < , mnffl^ S TtbWJ 
®#42tfEftP lfcRTg-rscfcfcJ:!), E*jP2tf 

« A left*), E*P2#EaffiB*T®Si: J tnfcia# 
LTftttQ&{gj$'fSJ:3^ 8SffiQi:E*P 2 i:*^ 
i±M«# 4 2 ©«Fttfc£-3^T*J W§ S ©fig • ffi 
^46§<t3C^-5TV^ 0 E^PlA^WfE* 

c 5 rmnmciz^m<Dmmicm%<DZ5)iim 
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[0 0 2 8] £<D%inifcm<Dffi.m%mi>'7-7-Ll / C-D^ 
[0 0 2 9] $»3 c KES 1 Stfi9it 

mum^-v h 4 o^Ks-^si:, atiQ^^sii 

3 b<D[HliItetiPii?n^o -f§^ a^ffi^ni.iRKS 

n*±@*»^7W»fli*sRtfE*p 1 t±#-r*. 

E*P 2A^E*<iBtC»fSf T*«, *<D±3ft±#F^ 

[0 0 3 0] fit, EftP 2#E:*jffiB icmt 5t 
a«QO±»ttfll* SttTs EAP2 tfEftffiB t« 
E*Ci:OIHKft-3T^«d-6i4, «»Q#«E»fiAT 
-5£Wf8£n3o »Wtt3 cO*WESEfk*KJ:oT 

itoaai53©ft^»*^{t:-rso^E* p 2 

[0 0 3 1] WT, $S£&3 ctff5£Av£?K&fcH£tt 
T^OTkSEtf^fiStJTffSi:, E^P 2fc<gTLTt 
20 TE*<lB*TE!*J:$tefcS. -fS^ ^KttSllM 
WZtmKL, ««QatfE*P23yfflSt»«L*oT 

K$ 3 c 0 < 3 iiA/Xz/fS b<Djj*J U fc 

^73 b©@ejt*tfgi&WCjSi:Stt30T% 

[0 0 3 2] Sfc, M^TlSoftt], %R$3 

30 ^nSrgBfcLTE^P 2fc;*: 

t<±l^•t5 <) LT\ E*P l«IE*C^lx5 

Ts fflE^-^S aRt>*-5r5A;l/^>^3 b©0i|St®> 
[0 0 3 3] 

40 3 0 COJt09«»)#tt, *©«t)ll*««!llPfll*SfcT 

BOWK' wx*-*e0Mff#*xtt l » t o t * 

■a TVS. Sfc, M»fll*S*/^l/^*-*<fKaLfc 
■7 f 5>$r;Wf^T2&m , fSfc«>fc:» *?lelSS4 1 fcttr^ 
^;btB^HISS4 1 eVOlttt'Ty^i^^K? 

[0 0 3 4] iKDif^ WWflWSfcioTEAP 1 T* 

^ < \mu®ft 4 2 ©wa^jg^sna*', w« ^ s 

50 nTVSOT, *»JiiLi:ft5WIIBaBiWttWg-r4 



(6) 

P 

[00 3 5] 

tkWJffl# 4 2 KJt0H 3 3SF#MOTSnTV^*jft-ea5 
So c©Jt«3£#y\ iSW-htTW-hi: 

* y^^oi t> <ri#- h **rr * 3 ismc, wmmm 

S&©-?;&So ■?■ Ltv »JIWl*so«jyt*v^l:*ic 
14, ±»W- h fcTSftflOltf- h fcflMKMlSfc:J3tt*|ffl 
££Rjg»-f S t f: tic, SMI^t S 0<iA^i:f 

h £T»K- h fcfcililS-e-* «t d £fto T 

<^S 0 

[0 0 3 6] C<Dig£\ ±atfeS2ia6ffl|<0i:«*a|^ 

*fc»*«PM!»J, cWcfc^T3fc#fcE;tia*fttt3 
[0 0 3 7] 

S 0 05«, (a) flt^fl^^vrttEBHHMI^ia 
e&OHS&ET&S, (b) tf»m#tt*j*;-fE2j-?ffi! 

KS«£ftS«fc-Mcftofc£i:, Sit82fc::f3ttS^2E 
Attffl¥84 5 <DTtiiMK^MTS.(Dffl±# 4 6 Wrtfg 

tlTI/>5ht«E#^ *?lHlgS4 1 ©J&IIftgfc, - 
Sfl&iiStVCVSo 

[0 0 3 8] MEfS^gP4 4 14, «f[»W»a-y h 4 0 

ftS^-*7n-y*£, *J5ft«£jfi-ttS@5gf$*) 4 4 a 
£, >hffil*ffi?-fcJ&0(>ra3R!> 4 4b i:*R*.TV 
T, W&ML*) 4 4a 44b t^-X7*n»> 

^cffl^iSnTM^JmRStft 1 ?, *©ftj*R»)K 

[0 0 3 9] ttffMUMt* 2 0«E#fctt, ffiB2<C& 
tt. -#Etf*nKftS<fc?«ELft#e>±»#-h 50 



#BB 2002-149242 

;o 

-rftto*T8KillOE**T»f5lRl*0*J»KS 
?«, Rt)«*-M:TaEffl!I#-hi:*iia***J:3 
Kft-sTVS. 

[0 0 4 0] £fc, *?I3K4 1 14, ±3SOiS^filA~ 
CKin*TE#*E*DfcA*-f*J:3fc:&-3Ti3!K E 
*P 1 OTi*fE*C*iB*TEKHffE*D*«>±llt) 

EAP1, P2*^5na»WKTH$-eTtf«J:5fcftr3 
T^3„ £e>£, KiffTOm • ttEHW*fc& E*P 
2 Ertffi B fc*r S fflfr 6 Q tfttttB A fc ft § «k 
5«MP*ffv\ -SttEAPZ^EAtfBtfi^TJg 
HfiHESfro fcfcfcE* P 2 tfEftffi B <k ») ffiT Lft 
* fc tt»« Q *» L Tfi» S 5 flflfHtfT 5 * 3 £ ft 
oTVS 0 

[0041] cow, site^w^-r-sta^jas^a 
LT«ja?n$^!b<i*«sn«. arse, mei^sm 

4 A^flf6U»n.-<y h 4 Ofr&frKisrtefcftoT^*© 
T% «t«S0»a.-*y h 4 0fcg«f Sfut, 
-7h40 fcttBUfflfcKtt&ftESIfcffiMHS©^* 

©«E**i;*J:5*IBI*JILT*<. emfc«fc»K 
h4 0T}idChi:fti.o 

[0 0 4 2] tfc, P^lh#4 6*SS£fcHi;fctt»T, 

SWIJ:5**<ft*i:* , 6lcE*p l t,±#L»ft 
*S*<*fc*«i:E*P 1 t«*fc*Sfctt^y^E* 
fcg?> <fc -3 le-f S C t fe, #®^TH4*5*^atcT* 

70ES4 l*»jfti»IBI*— KK-r*i:, tt^lHlS§4 

H4, e*p i*asat**<e>ia»fli^s 
v>T«iPfli9 s tia-r • mmm^wm lt, ^© 

[0 0 4 3] 

So H6t4, *0«jfi*^b, (a) tfttEBlBWI? 
IhI8SO^IhIK}0, (b) A^«^lsIK©ra-y^0T'* 

So c<Dmmw®i>'ZT2*tf±i&Lii?ts4%mm<Dt><D 
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[0044] lo^, m$i®mmzi7?mm®s&5 1 

KJ:oTg5tlf|Ai:E*flB tm%\B.t>CtE.ts? 1 t 
E^P2t^e.±a«OE^-git«#tt (05 (b) # 

dA^awsas 5 2 t j: t> ?e^ p i , p 2 frzmtam 
ttttaaEiQbfcjb^seniu^iis a*wtfjs*u mm 

[0 0 4 5] SfCs «?!e]5g4 1 Oftff*-K*a*t 

4:, HSHISS5 4*>P,cDSS?^^ScKiSCTa« 
ESS 5 5 tfifglUSS 5 4 gQAfflfflttfif S a SrfiiOTfl 
*Sfc«8!U HIEDKS4^ &&fcM 

WflWSfcMMWS S fc»Sti:S*^E*P 1, 
P20f-^«T5ti:tC, HE5S&SB4 4E*s 

i»i*tS"cJ<»jietffoT» ^rs«t> 4 4 bosii 
«»tt**y 5 6 tEttsns t » SEgaiiSt- f 

«f8tt**U 5 6fr&R»tt£ftTlltt<B9S Stf£fig 
Stlx ^ntioTRl^S 1 ? 4 4b^TBlE«t« 
4 4 AWBSn*. C d LT> MEfg£gfl4 4 OWHtW 

[0 0 4 6] 
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